MporpamMma aucumnnvHbl "JlabopaTopHbIi NPaKTUKYM MO MEXaHWKE U MONEKYNSIPHON (OU3MKe B Knaccax C YriybneHHbIM n3y4eHnem
gou3sukn"; 44.03.05 "Meparormyeckoe obpasoBaHmne (C ABYMS NPOCPUISIMU NOLrOTOBKK)".

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
PepnepanbHoe rocysapcTBeHHOEe aBTOHOMHOe 06pa3oBaTenbHOe y4pexaeHne Bbiclero obpasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”

NHCTUTYT comnsnkin

YTBEPXOAHKO

MpopekTop no obpasoBaTtenbHOW aesTenbHocTn KDY
npocp. Taropckun O.A.

o 20 T.

Mporpamma gUCUMNAUHLI
J1labopaTopHbI NPAKTUKYM MO MEXaHUKE YU MONEKYNAPHOM dou3nke B knaccax ¢ yrnybneHHbIM nsyyeHnem donusmnkm

HanpasneHne noagrotosku: 44.03.05 - Mepnarormyeckoe obpasoBaHue (C ABYMS NPOdoMNSaMM NOArOTOBKM)
Mpocbunb noarotoskun: Pramka n matemaTmka

KBanudmkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3blk 0By4eHust: pycckuii

"on Hauana obyyeHus no obpasoBatenbHO nporpamme: 2020

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

AR 5 AN LM O



MporpamMma aucumnnvHbl "JlabopaTopHbIi NPaKTUKYM MO MEXaHWKE U MONEKYNSIPHON (OU3MKe B Knaccax C YriybneHHbIM n3y4eHnem
gou3sukn"; 44.03.05 "Meparormyeckoe obpasoBaHmne (C ABYMS NPOCPUISIMU NOLrOTOBKK)".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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MporpamMma aucumnnvHbl "JlabopaTopHbIi NPaKTUKYM MO MEXaHWKE U MONEKYNSIPHON (OU3MKe B Knaccax C YriybneHHbIM n3y4eHnem
gou3sukn"; 44.03.05 "Meparormyeckoe obpasoBaHmne (C ABYMS NPOCPUISIMU NOLrOTOBKK)".

Mporpammy oucumnnuHbl paspaboTan(a)(n) ctapwuii npenoaaeatens, 6/c Hnsamosa 3.U. (kadenpa obpasoBaTenbHbIX
TEXHOMOrni B n3nke, Hay4Ho-negarornyeckoe otaenerne), EINizamova@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
Orik-8 CnocobeH ocyLecTBNATb Nejarormyeckyto AesiTeflbHOCTb Ha OCHOBE CreumanbHbIX
Hay4HbIX 3HaHWI
MK-3 CnocobeH dhopMMpoBaTh MOTMBALMIO, MO3HABATENbHbIE MHTEPECHI 1 CNOCOBHOCTYU K
0by4yeHunto

Obyvarowumitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):

JonxeH 3HaTb:

- coBpeMeHHoe 060opyaoBaHMe WKONbHOro nabopaTtopHOro NpakTnkyMa, npasuaa ero aKCnayatauum n XxpaHeHus;
- UCMONb30BAHUE KOMMbIOTEPHON TEXHUKIM A1 MPOBEAEHMS aBTOMATU3MPOBAHHOMO NabopaTopHOro NpPakTMKyma;
-OCHOBHblE 3aKOHOMEPHOCTN (DOPMUPOBAHNS Y YHaLIMXCA SKCNEPUMEHTASbHBIX YMEHWIA;

- cnocobbl OPMMPOBaHNS MOTMBALMMW, MO3HABATENLHBIX MHTEPECOB U CMOCOOHOCTU K 0ByHEHNIO
-NpaBuna oxpaHbl Tpyaa B kabuHeTe omankn, TeXHUKM 6e30NacHOCTM 1 NPOTUBOMOXAPHOW 3alNThI;

JonxeH ymeTtb:

- packpblBaTb CYWHOCTb U3y4aeMblX MOHATUIA, (PUINHECKUX SBNEHWUI, SKCNEPUMEHTANBHbBIX 3aKOHOB U T.1.
cpenctBamu nabopaTopHOro NPakTukyMma;

- BblbMpatb onTUManbHyl0 METOAMKY NpoBeaeHns y4ebHoro nabopaTopHOro NpakTnkyma B COOTBETCTBUM C
NOCTaB/IEHHOW LEenblo YypoKa;

- ONUCbIBaTb TEXHONOMMIO NPOBELEHNS NabopaTOPHOro NPakT1KyMa no onpeneneHHoMy pasaeny (Kypcy) (ousmku;
- UCMONb30BaTh TEXHNYECKME CPEeacTBa 00yYeHNsl (KOMMbIOTEP 1 AP.) ANS NOBbIWEHNS 3UEKTUBHOCTY
nabopatopHOro NpakTrkyma.

JHonxeH Bnagetb:

- MeToaamu opraHv3aummn 1 npoeeneHns nabopaTopHOro NPakTKyMa B COOTBETCTBMMN C COBPEMEHHBIMM
TpeboBaHUsIMU;

- NPOrpaMMHbIMU CpeacTBamMm Npy 06paboTke pe3ynbTaToB NabopaToOPHbIX SKCNEPUMEHTOB.

LonxeH 0eMoOHCTPUPOBaTb CNOCOBHOCTb M FOTOBHOCTb:
NPUMEHSATb NONYYEHHbIE 3HAHNS Ha NPaKTuKe

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnmHa (mogynb) BKNtoYeHa B pasgen "B1.B.06 ducunnanHbl (Mogynm)" OCHOBHOWM NpodpecCcnoHanbHOM
obpazosatensHol nporpammbl 44.03.05 "Meparornyeckoe obpasosaHvie (C ABYMS NpogouUsiMmn Nnogrotoekn) (Pusrvka u
maTemaTnka)" n OTHOCUTCS K BapnaTUBHOM 4acTu.

OcBauBaetcs Ha 5 kypce B 10 cemecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHUuLLax ¢ ykasaHmemM Kosim4yecrtea 4YacoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyyaloLmxcs ¢ npenogasarenem (Mo BUAaMm y4ebHbIX 3aHATUN) U Ha CaMOCTOSITEIbHYIO
paboty obyuarowmxcs

Ob6was TpynoeEMKOCTb ANCLMINANHBI COCTABASET 2 3a4eTHbIX(blE) eAnHML(bI) Ha 72 yaca(oB).

KoHTakTHas paboTa - 41 yaca(oB), B TOM Yncne nekuuu - 0 yaca(oB), npakTuyieckme 3aHatus - 0 yaca(os), nabopatopHble
paboTbl - 40 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 1 Yaca(os).

CamocTtositenbHas pabota - 31 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLUUMNMUHBIL: 3a4eT ¢ oueHkon B 10 cemecTpe.

4. CopepXxaHue OUCLUNNUHBI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMunyeckmnx yacos v BugoB yqe6|-|b|x 3aHATUNA
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Mporpamma aucumnavHbl "flabopaTopHbI NPAKTUKYM MO MEXaHWKE 1 MONEKYNSIPHO cou3mnke B Knaccax ¢ yriy6neHHbIM n3y4eHrnem

gou3sukn"; 44.03.05 "Meparormyeckoe obpasoBaHmne (C ABYMS NPOCPUISIMU NOLrOTOBKK)".

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboTbl N0 AUcUUNAnHe (MOOYNI0)

Buabl u yachbl
KOHTaKTHOW paboTbl,

N Paspenbl gucumnnuvHbl / Cemect WX TPyAOEMKOCTb CamocrosiTenbHasi
monyns P (B yacax) pa6ota
MpakTuyeckmellaboparopHble
Jlekumn 3aHATUA pabortbl

Tewma 1. ConepxaHue, ponb 1 MECTO
dom3nN4ecKoro aKcrnepunMeHTa B
npenogasaHun n3nNKn,
COBpPEeMEeHHbIe TeHAEHLUUN U
nepcnektuebl. Cuctema WKoAbHOro
1.[skcnepumeHTa. Buabl nabopatopHbix 10 0 0 4 11
3aHATUIA No puamnke, MeToamKa nx
opraHmsaumn n nposeneHuns.
Lindpposble TexHonoruu B
nabopaTopHOM NpPakTMKyMe no
donsuke.

Tema 2. KnHematuka
NPSAMOSIMHENHOTO ABUXEHUS 1
OBVXEHNS MO OKPYXXHOCTH.

5 JOunHamunka maTepuanbHON TOHKK.
"|3akoHbl HbtoToHa. Mnynbe.
OHeprus. Pabota. 3akoHbI
COXPaHeHMs B MexaHuKke.
MexaHuyeckne konebaHus 1 BOMHbI.

Tema 3. OcHosbl MKT BelecTsa.
["a3oBble 3aKoHbI. Tennosble
3.[npouecchl.3akoHbl TEPMOANHAMKKM. 10 0 0 18 10
®dazosble Nnepexodbl. TennoemMkocTb
BellecTsa.

10 0 0 18 10

NToro 0 0 40 31

4.2 CopepxaHue auCUUMIUHLI (MOBYNS)

Tema 1. ComepxaHue, ponb 1 MECTO (PM3NYECKOro aKCrnepuMeHTa B npenogasaHUn ¢pu3nkmn, COBpeMeHHbie
TeHAEeHUUM 1 nepcnekTuBbl. CucTema LLUKONbHOrO 3KCcnepuMeHTa. Buabl nabopaTtopHbIX 3aHATUI No pu3uke,
MeToOMKa uX opraHmsaumm u nposeneHust. LindppoBbie TexHoNnornm B naboparopHoOM nNpakTUKyMe no cousmke.

Liukn Hay4HOro No3HaHWs-0CHOBA Pa3BUTUS OU3NYECKOrO MblleHns yyawmxcs. ConepxaHuve, ponb 1 MECTO
(hV3MYECKOro SKCNePUMEHTa B NpenoAaBaHny ou3rku, COBPEMEHHbIE TEHAEHLIMI U NEPCNEKTUBLI pa3suTus.LienoctHas
cucTema y4ebHoro o6opynoBaHNs U METOLNYECKME NOAXOLbI K U3YHEHMIO (ON3UKM HA SKCNEPUMEHTANbHON OCHOBE.
MaTepuanbHO-TEXHNYECKOE OcHalleHne KabrHeTa gonamnkn. Lingoposble TEXHONOrMN B WKONBHOM (OU3NYECKOM
3KCNEPUMEHTE.

Tema 2. KuHeMaTtuka NpsiMOIMHEMHOrO ABUXEHUS U OBNXEHUSA MO OKPYXHOCTU. [luHaMuKa matepuanbHoOmn
TOUKM. 3akoHbl HbloToHa. UMnynbe. QHeprusi. Paborta. 3akoHbl coxpaHeHusi B MexaHuke. MexaHuueckue
Kone6aHUs1 U BOJIHBI.

MoctaHoeka nabopaTopHbix paboT no Teme "KuHematuka NpsiMONIMHEHOTO OBUXEHNS" C UCMONb30BaHMEM
obopynoBaHus uudposoli nabopaTtopuu. MoctaHoBka nabopatopHbix paboT no Teme "IuHamuka MaTepuanbHON TOUKN.
3akoHbl HbloTOHA" ¢ Mcnonb3oBaHMeM 0bopynoBaHWs LngopoBoit nabopatopun. MNoctaHoBka nabopaTopHbIx paboT no
Teme "Imnynbc. DHeprus. Pabota. 3akoHbl COXpaHEHNS B MEXAHUKE" C NCMONb30BaHWEM 060pyL0BaAHNS LMGDPOBON
nabopatopun. MNMoctaHoeka nabopaTtopHbix paboT no Teme "MexaHnyeckne konebaHusi U BONMHbI" C UCMONIb30BAHNEM
obopynoBaHus Ludgposor nabopaTopuu.

Tema 3. OcHoBbl MKT BelecTBa. [a30Bble 3aKOHbI. TennoBbie Npouecchbl.3akOHbl TepMoaAMHaMuku. da3sosbie
nepexopbl. TennoeMKoCTb BeLlecTBa.

MoctaHoBka nabopatopHbIx paboT no TeMe "OCHOBbI MONEKYNSIPHO-KMHETUYECKON TEOPUM CTPOEHNS BELLECTBA.
"a30Bble 3aKOHbI" C MCNONb30BaHMEM 0060pYyLOBaHMS LMGPOBOM nabopartopun. MocTaHoBka nabopaTopHbIX paboT no
Teme "Tennosble NPoLEecChl.3ak0oHbl TepMoanHaMukn. Pasosbie nepexodbl. TennoemMkocTb BewecTsa" ¢
MCnonb30BaHneM 060pynoBaHNs LMGOPOBOL naboparopuu.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0b6ecneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucUUIIMHe (MOaYIHo)
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MporpamMma aucumnnvHbl "JlabopaTopHbIi NPaKTUKYM MO MEXaHWKE U MONEKYNSIPHON (OU3MKe B Knaccax C YriybneHHbIM n3y4eHnem
gou3sukn"; 44.03.05 "Meparormyeckoe obpasoBaHmne (C ABYMS NPOCPUISIMU NOLrOTOBKK)".

CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaeT OLUEeHO4YHble MaTepunasbl, HanpaB/lieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TeKylwero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B ¢hoHIe OLEeHOYHBIX CPEACTB COAEPXUTCS Creayiolas HpopMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam o0y4eHus o JUcUMnivHe (Moaoynio);

- KPUTEPVM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO AMCUMNAHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPencTBa;
- KpUTEepPWM OLIEHMBAHNS 015 KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMblie K 0eicTBUSM 00y4atoWwmnxcs,
IEMOHCTPVPYeMbIM peaynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 K nporpamme AUCLUNAUHBI (MOLYNIO).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHure aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
NuTepaTypa MOXeT BbiTb BOCTYMHa 0By4aloWUMcs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3akntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeYaTHoM Buae - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTenbckum buneTam B COOTBETCTBMU C Npasuiamu nonb3osaHus HaydHol 6MbnmoTekoi.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTEME "ONEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEUHBIN
POHL [OMXKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxaooro u3 n3gaHunini OCHOBHOWM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENBHOM
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxoamutcs B MpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPV U3MEHEHUN YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNINHBI (MOAYIIs)

EnuvHas konnekums umdgposbix 06pasoBaTtenbHbIx Ppecypcos. - http://school-collection.edu.ru/
Knacclhas comsuka - http:/class-fizika.ru
HAY-PA lMopTan Hay4HbIX passneyeHui - hitp://nau-ra.ru/
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MporpamMma aucumnnvHbl "JlabopaTopHbIi NPaKTUKYM MO MEXaHWKE U MONEKYNSIPHON (OU3MKe B Knaccax C YriybneHHbIM n3y4eHnem
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9. MeTognueckne ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUN/IMHBI (MOAYNS)

Bup pabot MeTtoaunyeckue peKomeHaauum
nabopatopHbie| Becb npouecc BbiNonHeHWst nabopaTopHbIx paboT Bko4aeT B cebs TEOpeTMHeckyto NoaroToBky,
paboTbl 03HaKoMneHne ¢ npubopamm n cOOpKy CxeM, MPOBEAEHME ONbiTa U N3MepeHin, 06paboTky
pesynbTaToB

nabopaTopHOro aKCreprMMeHTa 1 caayvy TEOPETUYECKON YacTU BbINONHEHHOR paboThbl.
TeopeTnyeckas nonrotoeka Heobxoanma Ans NPOBELEHUS (PU3NYECKOTO
9KCNEPVMEHTA, LOMXHA NPOBOANTLCS CTYAEHTOM B MOPSAKE CAMOCTOSATENBHOM
BHeayAMTOPHOMN paboTbl.

Ocoboe BHMaHWE B X01e TEOPETUYECKON NOArOTOBKM AOMKHO BbITh

06palleHo Ha MOHUMaHWE PU3UYECKO CYLWHOCTM npoLecca.

TeopeTnyeckas NoAroToBKa 3aBePLIAETCS NPeABaAPUTENBHBIM COCTaBNEHNEM
oTyeTa (B TeTpaau ans nabopartopHbix paboT) Co cnenyowmM NopsLKoOM 3anuceii:
1. HassaHwve paboTbl.

2. Llenb paborbl.

3. ObopynoBaHme.

4. Xop paboTbl (BKMOYAET PUCYHKM, CXEMbI, Tabnu1Lbl, OCHOBHbIE DOPMY/IbI

LN oNpefeneHns BENWYMH, a Tak Xe pacyeTHble (POpMyIbl 4N ONpeaeneHus
MOrPEeLHOCTEN N3MEPSEMbIX BENUYH).

5. PacueTbl, okoHYaTenbHas 3anncb pesynbTatoB paboTsl.BbiBoL.

camoctosi- | CamocTosTenbHas pabota cTyeHTOB BK/oYaeT B cebs BbiNONHEHWE
TenbHas pPasnMYHOro poaa 3adaHuii, KoTopble OPUEHTMPOBaHbI Ha Bonee rnybokoe ycBOeHUe
pabota MaTtepwuana nsy4aemoi oucumnnmHbl. K BbINOAHEHWIO 3a4aHunii Anst caMoCTosiTeNbHON paboTol
npenbsBnsoTCA
cnenyowme TpeboBaHMs: 3a0aHNS AOMXKHbI BbINOAHATHCS CAMOCTOSTENBHO 1
NPenCcTaBnATbCA B yCTAHOBNEHHbIV CPOK, & TakXe COOTBETCTBOBATb
YCTaHOB/EHHbLIM TPeBOBAHMAM MO 0CPOPMIEHNIO.
CrtyneHTam cnegnyer:
- PYKOBOLCTBOBATbCS rpacdhuKoM caMocTosiTeNbHOM paboThbl, onpeaeneHHbiM PI;
- BbIMOSIHSATb BCE NNaHOBbIE 3a4aHNs, BbloaBaeMble npenonasarenem ans
CaMOCTOSITENbHOrO BbIMOMHEHNS, 1 pa3bupaTtb Ha NPaKTUYECKUX 3aHSATUSIX
HesiCHble BOMNPOChHI;B paMkax caMocToATeNbHOM paboThl CTYIEHTOB PEKOMEHOYETCS MCMONb30BaThb
HOBble MHGOPMALIMOHHBIE TEXHONOMMM LNs nomcka 1 06paboTku nHghopMaLumu.

3a4yeT C F0TOBUTbCS K 3a4eTy C OLIEHKO HEOOXO0AMMO NoCcenoBaTeNlbHO, C YHETOM KOHTPOMbHbLIX BOMPOCOB,
OUEHKOMN paspaboTaHHbIX NpenoaasateneM. CHavYana cnenyet onpeaenutb MECTO KaXA0ro KOHTPOSIbHOro
BOMpPOCAa B COOTBETCTBYIOWEM pa3aene TeMbl y4ebHol NporpamMmbl, a 3aTeM BHUMATENbHO NPoYMTaTh
N OCMbICNTNTb

COOTBETCTBYIOWME pa3fenbl PeKOMeHA0BaHHbIX y4ebHMKOB. Mpu 9TOM None3Ho aenatb xoTs 6bl
caMble KpaTKVIe BbIMNCKW N 3aMETKW. Pa60Ty Hang TEMOI MOXHO cyuTaTtb 3aBepLIJeHHOI7I, eC/in Bbl
CMOXeTe OTBeTUTb Ha BCe KOHTpOJ‘IbeIe BOI'IpOCbI N 0atb onpeneneHme MOHATUIA NO VI3yl-IaeMOI7I Teme.
,ﬂ,)‘lﬂ 06ecnequ|/|9| MNONHOTbI OTBETAa Ha KOHTpOﬂbeIe BOI'IpOCbI n nquuero 3anoMnMHaHun4
TeopeTnyeckoro Mmarepmana pekoMeHayeTcs COCTaBNsATb NnaH OTBeTa Ha KOHTPONbHbIA BOMPOC.

OTO NO3BONUT CSKOHOMUTb BPEMS A1 NOATOTOBKM HEMOCPEACTBEHHO NEpPe 3a4€TOM 3a cyeT
obpalleHus He K nuTepaType, a K CBOUM 3arnncsiM.

Henb3as OrpaHI/Il-IVIBaTb I'IO,EI,FOTOBKy K 3aquy I'IpOCTbIM I'IOBTOpeHVIeM I/I3y‘-IeHHOFO MaTepmana.
Heobxoanmo yrnybuts 1 pacwmputb paHee nprmobpeTeHHbIe 3HaHUS 3a CHET HOBbIX Uaei 1
MONOXEHWUNA.

PeaynbTat no coaye 3a4eta 06bABNSETCS CTyAEHTaM, BHOCUTCS B 3a4€THYI0 BEAOMOCTb.

10. NMepeyeHb MHPOPMALMOHHBIX TEXHONOIMIA, UCMOJIb3YEeMbIX MPU OCYLLLEeCTBIEHUM 06pa3oBaTe/ibHOro
npouecca no gucuunauHe (MORyno), BKIOYasi nepedeHb NPorpamMHOro obecrneyeHnst 1 UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6XO0AMMOCTH)

MepeyeHb NHOPOPMALIMOHHBIX TEXHOMOI WA, MCMONb3YEMbIX NMPU OCYLLECTBNEHNN 06pa3oBaTeNLHOro NpoLecca no
LMCLMMNAMHE (MOOYNIO), BKNOYAs MepeYeHb NPOrpamMMHOro obecneyeHns 1 UHPOPMALMOHHBIX CIPABOYHBIX CUCTEM,
npencTasneH B MpunoxeHun 3 k paboyeit nporpamme AUCUUNAUHBI (MOLYNS).

11. OnucaHue matepuanbHO-TeEXHUYecKkon 6a3bl, HEO6XOAUMOW ANs OCYLLECTB/IEHUS 06pa3oBaTeNnbHOro
npouecca no gaucuunnuHe (Moayno)

MatepuranbHO-TeXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (Mo4yno) BKAKYAET B cebs
cnenywouwme KOMMOHEHTDI:
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MomelleHnst ofisi CaMOCTOSITENbHOM PaboTbl 0BY4aKWUXCS, YKOMMNIEKTOBAHHbIE CMELUanu3npoBaHHoi Mebenbto (CTonbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOIKIIOHEHUS K ceTu "MIHTepHeT" 1 obecrneyeHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

YyebHble ayamTopun 0Nis KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp AN pacrneyvatku pa3aaToyHbIX MaTepranos.

MynbTMeouiiHas ayoutopus.

CneumanusmpoBaHHas nabopatopusi.

CneuvannsmposaHHas nabopaTtopusi.

12. Cpe.u,cma ajantauumm npenogasaHus auCcUNNNIUHBbI K nmpeﬁnocmm 06yl-|a|ou.|,v|x09| UHBaANUAOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NMPOLECCE NMPUMEHSIOTCS cleaytowme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSATUE NHpopMaLMK 0By4YatoWmMMNCs MHBAIMAAMY U NLAMW C OFPaHNYEHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aaHne TEKCTOBOW BepCumn Nto6oro HETEKCTOBOrO KOHTEHTA /sl ero BO3MOXHOIo I'Ip806pa3OBaHVIFI B
anbTepHaTnBHbIE POPMBI, y,D,06HbIe ONg pasnnyHbIX Nob3oBaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbI MOXHO NPEACTaBUTb B Pa3NnNYHbIX BuLax 6€3 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabupoBaHus TekcTa U nsobpaxeHuii 6e3 noTepm kayecTea, NpeayCMoTpeTb
LOCTYMHOCTb YNPAaBNEHUSI KOHTEHTOM C KNaBuaTyphbl;

- co3aaHne BO3MOXHOCTEN ans o6yqa+oumxc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpumMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4any MHoOpMaLnio BU3yanbHO, C HAPYLLEHNAMU 3PEHUS -
ayonanbHo;

- NPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, 06ecnevrBaloLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUUMNIMHOM, 3a CHET aNlbTepHaTUBHbIX CNOCOO0B, B TOM YKC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIA;

- NPVYMEeHeHNe ANCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA NS nepenayy MHGOPMaLmW, opraHn3auuy pasinyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyatowerocs ¢ npenonasatenem, B TOM Yucie BebUHapoB, KOTOpbIE MOTyT
ObITb UCMONb30BaHbI A/1si NPOBEAEHNS BUPTYaNbHbIX IEKLMIA C BO3MOXHOCTBIO B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0byyeHusl, NpoBeLeHNsl CEMUHAPOB, BBICTYMNEHNS C AOKNAAaMM U 3aWmUThl BbINONHEHHbIX paborT,
NpoBeLeHNs TPEHVNHIOB, OpraHM3aLmmn KONNeKTUBHOM paboThl;

- MPUMEHEHVE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMIA [Jis OpraHnu3aunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBENNYEHME NPOLONXKNTENIbHOCTU caaqm oby4atoLmMMcst UHBaANULOM UN SINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMU
3[10pOBbS (DOPM NPOMEXYTOYHON aTTecTaLmm No OTHOWEHNIO K YCTAHOBAEHHOM NPOLOIXUTENBHOCTY UX CAAYN:

- NMPOLONXNTENbHOCTM CAa4u 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOAONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXNTENBHOCTU BbICTYNNIEHUA 06y'-|a+ou4erocs:| npu sawuTe KprOBOVI pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamm @FOC BO 1 yyebHbiM nnaHom no HanpasneHuto 44.03.05
"Meparormyeckoe obpasoBaHue (C AByMS NPocousMM NOAroToBKM)" U MPOcOuo NOAroToBKM "duanka n matematuka".
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lMpunoxerne 2

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.B.06 JlabopaTopHbliii NPakTUKyM o MEXaHUKe u
MOJEKYNSPHOV on3uKe B Knaccax C yrnybneHHbIM U3yHeHnem
QU3NKn

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne nogrotosku: 44.03.05 - MNepnarormyeckoe obpasoBaHue (C ABYMS NPodoMnsaMm NoaroTOBKM)
Mpodhunb noarotoskn: Puauka n MaTemaTnka

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

Non Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2020

OcHoBHas nuTeparypa:

1. Ctaposukos, M./. BeeneHre B aKkCneprMeHTanbHyo onauky [OneKTpoHHbI pecypc] : y4eb. nocobre ? SnekTpoH.
naH. ? CaHkT-letepbypr : JlaHb, 2008. - 240 c. - Pexum gocTtyna: https://e.lanbook.com/book/379

2. CaBenbes, W.B. Kypc obweit gousnku: yuebHoe nocobue: B 3 Tomax / M.B. CaBenbes. - 15-e usg., ctep. -
CankT-MNeTepbypr : NaHb, [6. r.]. - Tom 1 : MexaHvka. MonekynspHas ¢usmka - 2019. - 436 c. - TeKCT: aNeKTPOHHbINA //
OnekTpoHHO-6ubnnoTeyHas cuctema Nawb' : [caitT]. - URL: https://e.lanbook.com/book/113944

3. KoxeBHukoB, H.M. [1eMOHCTpaLMOHHBLIE 9KCMEPUMEHTBI MO 06LLei domanke [DnekTPoHHbIR pecypc] : yueb. nocobue ?
OnekTpoH. aaH. ? CaHkT-MeTepbypr : NlaHb, 2016. ? 248 c. - Pexum goctyna: https://e.lanbook.com/book/72984

4. NaHnpcbepr, I'.C. OnemeHTapHbIl y4ebHUK dousnkmn. T 1. MexaHuka. Tennota. MonekynsipHas gouamka [SneKTpOHHbIN
pecypc] : y4ebHuk / I.C. JlaHacbepr. - 9nekTpoH. AaH. - Mockea: duamatnmTt, 2010. ? 612 c. - Pexxum goctyna:
https://e.lanbook.com/book/2241

JononHutenbHas nuteparypa:

1. 3anpens, A.H. Owunbkun namepeHnii prmanyeckmx BeMYnH [SNeKTpoHHbIN pecypc] : yueb. nocobue ? DnekTpoH. aaH. ?
CaHkT-lMeTepbypr : NlaHb, 2009. ? 112 c. - Pexum goctyna: https://e.lanbook.com/book/146

2. lllyTos, B./. SkcnepuMeHT B cousrke [OnekTpoHHbIN pecypc] : yueb. nocobue / B.W. Wytos, B.I". Cyxos, [.B.
MoanecHblin. ? AnekTpoH. aaH. ? Mockea : ®unsmarnut, 2005. - 92 c. - Pexxum goctyna:
https://e.lanbook.com/book/48240

3. brnaroselweHckuii, B.B. KomnbtoTepHble nabopatopHble paboTbl No consmvke, xumum, buonorun: YuebHoe nocobue
[BnekTpoHHbI pecypc] : y4ed. nocobue / B.B. BnaroBeweHckuit. - 9nekTpoH. aaH. ? CaxkT-Metepbypr : NlaHb, 2017. -
100 c. - Pexum pgoctyna: https://e.lanbook.com/book/95834

4. I'puHkpyr, M.C. JlTabopaTtopHbii NpakTUKyM Mo (onsuke [DNeKTPOoHHbIR pecypc] : yuebHoe nocobue / M.C. I'puHkpyr,
A.A. Bakyniok. - 9nekTpoH. naH. CaHkT-lNeTtepbypr : JlaHb, 2012. - 480 c. - Pexum gocTyna:
https://e.lanbook.com/book/3811
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lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.B.06 JlabopaTopHbliii NPakTUKyM o MEXaHUKe u
MOJEKYNSPHOV on3uKe B Knaccax C yrnybneHHbIM U3yHeHnem
QU3NKn

nepe'-IeHb MHPOPMaALMOHHbIX TEXHONMOIMMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

HanpasneHnne nogrotosku: 44.03.05 - MNepnarormyeckoe obpasoBaHue (C ABYMS NPodomMnsaMm NoaroToBKM)
Mpochunb noarotoskn: Puaunka n MaTemaTnka

KBanudomkauus seinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuia

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2020

OcBoeHne oucumnnanHbl (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus n
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHO cucTeme
NapatenbcTea "JlaHb" , BOCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenscTea "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUU MEPUOLNYECKUX U3OAHWUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
N3patenbcTBa "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOUIbHBIX HANpaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKUX Y CMEXHbIX MPaB.
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